Isolation and structural elucidation of prune constituents were performed and total 10 compounds were determined by NMR and MS analyses. A novel compound was identified to be 2-(5-hydroxymethyl-2 0 ,5 0 -dioxo-2 0 ,3 0 ,4 0 ,5 0 -tetrahydro-1 0 H-1,3 0 -bipyrrole)carbaldehyde, and 7 phenolic compounds were isolated from prunes for the first time. In addition, antioxidant activity of them was evaluated on the basis of the oxygen radical absorbance capacity (ORAC).
Isolation and structural elucidation of prune constituents were performed and total 10 compounds were determined by NMR and MS analyses. A novel compound was identified to be 2-(5-hydroxymethyl-2 0 ,5 0 -dioxo-2 0 ,3 0 ,4 0 ,5 0 -tetrahydro-1 0 H-1,3 0 -bipyrrole)carbaldehyde, and 7 phenolic compounds were isolated from prunes for the first time. In addition, antioxidant activity of them was evaluated on the basis of the oxygen radical absorbance capacity (ORAC). Prunes are the dried fruits of some cultivars of Prunus domestica L. that originated from the Caucasus region in Western Asia. Prunes have been used medicinally in India in combination with other drugs for the treatment of leukorrhoea, irregular menstruation, and debility following miscarriage, 1) and in recent years, they have been recognized as healthy foods.
2) Among the fruits and vegetables, antioxidant activity of prunes was the highest, followed by raisin, blueberry, blackberry, strawberry, raspberry, and other fruits and vegetables on the basis of the oxygen radical absorbance capacity (ORAC).
3) It is known that prunes contain many kinds of phenolics, 4) predominant components of which are caffeoylquinic acid (CQA) isomers. [5] [6] [7] However, in our previous studies, the contribution of CQA isomers to the antioxidant activity of prunes revealed to be 28.4% on the basis of the ORAC, and it is suggested that residual ORAC depends on other antioxidant components. 8, 9) In the present study, isolation and structural elucidation of unknown antioxidants in prunes were performed. Prune fruits (1.2 kg) were pitted and homogenized with 90% ethanol (EtOH). After filtration, the EtOH extract was evaporated in vacuo to remove EtOH, and the residue was partitioned between hexane and H 2 O. The H 2 O-soluble fraction was separated by Diaion HP-20 column chromatography using H 2 O as an eluting solution followed by elution with 20%, 50% and 100% methanol (MeOH). The fraction, 50% MeOH eluate showed high antioxidant activity on the basis of the ORAC and low content of CQA isomers by means of HPLC analysis. The 50% MeOH eluate (2200 mg) was further purified by Sephadex LH-20 column chromatography (80% acetone) to give fractions 1$5. Fraction 3 (1220 mg) was subjected to preparative HPLC followed by Diaion HP-20 (H 2 O-methanol) and silica gel (ethyl acetate/MeOHl/H 2 O) column chromatography to afford compound 1 (11 mg), compound 2 (4 mg), compound 3 (5 mg), compound 4 (7 mg), compound 5 (7 mg), and compound 7 (2 mg). Fraction 4 (202 mg) was also subjected to preparative HPLC followed by Diaion HP-20 (H 2 O-MeOH) and silica gel (ethyl acetate/MeOH/ H 2 O) column chromatography to obtain compound 6 (2 mg), compound 8 (3 mg), compound 9 (7 mg), and compound 10 (6 mg).
The conditions of preparative HPLC were as follows; column, ODS-HG-5, 25 Â 250 mm, 5 m (Nomura Chemical Co., Aichi, Japan) equipped with Develosil ODS-UG-5, 25 Â 50 mm, 5 m (Nomura Chemical Co., Aichi, Japan) as a guard column; column temp., 40 C; mobile phase, A ¼ 50 mM NH 4 H 2 PO 4 at pH 2.60, The chemical structures of these isolated compounds were elucidated by NMR and MS analyses to identify them as 3-O-caffeoylquinic acid methyl ester (1), 4-Ocaffeoylquinic acid methyl ester (2), caffeic acid methyl ester (3), coniferin (4), ferlic acid -D-glucopyranoside (5), scopoletin (6), magnolioside (7), vanillic acid (8), and benzyl -primeveroside (9) (Fig. 1) . Compound 1, 2, 3, 5, 6, 7, and 8 were isolated from prunes (Prunus domestica L.) for the first time.
Compound 10 was obtained as colorless powder with a negative optical rotation (½
D À89:5
). 1 H and 13 C NMR experiments revealed the presence of pyrrole ring, bearing a hydroxymethyl, formyl, and succinamide moieties. It was predicted that this compound should be an ester of hydroxymethyl and succinamide groups. However, in the 1 H NMR analysis, acetylation of compound 10 led to show the downfield shift of hydroxymethylene protons (H-7); hence, it was suggested that this hydroxyl group was not esterified. In the HMBC experiment, long-range correlations were observed between H-3 0 and C-2, and H-3 0 and C-5 (Fig. 2) . Furthermore, negative HR-FABMS spectrum showed an ½M À H À peak at m=z 221.0566 corresponding to C 10 H 10 N 2 O 4 . In the 1 H NMR analysis of 10, two broad proton signals were assigned as a hydroxyl proton at the 7-position and an amino proton at the 1 0 -position. Therefore, the planar structure of 10 was characterized as shown in Fig. 2 , and this compound was identified to be 2-(5-hydroxymethyl-2 0 ,5
0 -bipyrrole)carbaldehyde, which is a novel compound. The physicochemical data of compound 10 are as follows; À . Antioxidant activity of these isolated compounds was evaluated on the basis of ORAC according to the method described previously.
8) The ORAC value of each sample was expressed as 1 unit for 1 mol equivalent of Trolox. Phenolic compounds which have ortho-diphenol structure, such as 3-CQA methyl ester (1), 4-CQA methyl ester (2), and caffeic acid methyl ester (3), showed high ORAC values as 3.03-3.65 unit/mol (Table 1) . Mono hydroxyphenolic compounds such as coniferin (4), ferulic acid -D-glucopyranoside (5), and magnolioside (8) showed lower ORAC as 0.51-1.54 unit/mol than ortho-diphenol group. While, other mono hydroxyphenolic compounds such as vanillic acid (6) and scopoletin (7) showed high ORAC as 2.72-4.68 unit/mol. Other non phenolic compounds, such as benzyl -primeveroside (9) and 2-(5-hydroxymethyl-
0 -bipyrrole)carbaldehyde (10) showed no activity as 0.00-0.08 unit/ mol. In these results, it was predicted that these isolated phenolic compounds (1) (2) (3) (4) (5) (6) (7) (8) contribute to the antioxidant activity of prunes. 
